Laparoscopic cholecystectomy has been firstly done by Mouret in 1987. Use of laparoscopy did not remain limited to gallbladder operations and it has been dramatically increased for the last two decades \[[@ref1]\]. Although the frequent use of laparoscopy decreased the risk for the development of large incisional hernia, which is likely to develop after an open surgery, laparoscopic trocar site hernias may be seen, even if rarely. Trocar site hernia (TSH) is the hernia that develops in the laparoscopic entry site and this complication may result in severe morbidity and mortality in case of intestinal strangulation within hernia \[[@ref2]\].

A case of TSH who developed small intestinal obstruction following laparoscopic cholecystectomy was firstly reported by Maio et al. in 1991 \[[@ref3]\]. Although this complication potentially results in important problems, it may be missed due to indistinct clinical signs. The incidence of TSH ranges between 0.18% and 2.8% in the studies performed with large series. As a widely accepted condition, many cases cannot be diagnosed due to the lack of long-term follow-ups and thereby, the actual incidence is expected to be higher \[[@ref4], [@ref5]\].

In this study, we aimed to present our asymptomatic cases of TSH, which developed in the early period after laparoscopic cholecystectomy and to evaluate the relevant risk factors. Furthermore, we targeted to discuss the issue in the light of the existing literature.

MATERIALS AND METHODS {#sec1-2}
=====================

Written informed consent was obtained from patients who participated in this study. We enrolled the patients who had unergone elective laparoscopic cholecystectomy with the indication of cholecystolithiasis between 2011 and 2013 in the study. Priorly an abdominal transverse incision under the umblicus was made. Then the abdomen was inflated using aVeress needle and 10-mm trocar was introduced into abdomen. Patients who underwent trocar incision using open surgery and those whose incisions were enlarged to extract the gallbladder were excluded from the study. Trocars with a caliber of 10-mm were introduced through the epigastric area and 5-mm trocars were inserted through the right upper and lower quadrants. Gallbladder was removed through epigastric port and trocar sites were not closed with suture.

All patients received prophylactic antibiotic. Skin sutures were removed at day 10.

Body mass index above 30 kg/m^2^ was considered as obesity. Age, gender and comorbidity status of the patients and the presence of obesity were recorded. Patients were called for a control visit at postoperative 12^th^ month. The presence of TSH was evaluated on physical examination. The presence of hernia was confirmed ultrasonographically. The study protocol was approved by the Local Ethics Committee.

Statistical analysis {#sec2-1}
--------------------

For statistical analyses, GraphPad Prism (v6.0, GraphPad Software, Inc., USA) Software was used. Study data were evaluated using descriptive statistics (mean, standard deviation, frequency, rate) whereas intergroup comparisons of the parameters that show normal distribution and the evaluation of the mean values of two groups were performed using Student's t test. Qualitative data were compared using chi-square test and Fisher's Exact Test. Results were evaluated within 95% confidence interval and p\<0.05 was considered as the level of significance.

RESULTS {#sec1-3}
=======

During the course of the study, 190 patients underwent laparoscopic cholecystectomy. Fifty-eight patients who did not attend to their scheduled follow-up visits were excluded and 132 patients who were followed-up were enrolled to the study. Of these patients, 110 were female and 22 were male (female/male=5). Mean age was 50.64±11.86 years (age range 18--76 years). Fourteen (10.6%) patients had also diabetes and eight (6%) patients had chronic obstructive pulmonary disease (COPD). Eighteen (13.6%) patients were obese.

In our study, we detected TSH in four patients, all being localized in the umbilical region. During the study and the follow-up periods, none of the patients were re-admitted with TSH symptoms. Patients in whom hernia was detected were diagnosed based on physical examination and ultrasound findings. Patient characteristics are given in [Table 1](#T1){ref-type="table"}. Gender of the patients was not found to be a significant factor for the development of TSH (p=1.000). It was seen that advanced age was significantly correlated with the development of TSH (p=0.007). Comorbid diseases, diabetes and COPD were evaluated and any effect of these diseases on the development of TSH was not seen (p=0.055 and p=0.223, respectively). However, presence of obesity had a statistically significant effect on the development of TSH (p=0.008).

###### 

Patients ' characteristics

  Total (n=132)                           TSH negative   TSH positive   p[\*](#t1f1){ref-type="table-fn"}              
  --------------------------------------- -------------- -------------- ----------------------------------------- ---- -----------------------------------------
  Number of patients                      128            97             4                                         3    
  Mean age (Mean±SD)                      50.16±11.70    66.25±2.98     0.007[\*\*](#t1f2){ref-type="table-fn"}        
  Female/Male                             106/22         4/0            1.000                                          
  Diabetes Mellitus                       12             9.3            2                                         50   0.055
  Chronic obstructive pulmonary disease   7              5.4            1                                         25   0.223
  Obesity                                 15             11.7           3                                         75   0.008[\*\*](#t1f1){ref-type="table-fn"}

TSH: Trocar site hernia; SD: Standard deviation;

t test, Fisher's Exact test;

p\<0.05.

DISCUSSION {#sec1-4}
==========

Tonouchi classified the types of TSH in three groups in 2004 as follows:. Early-onset type: It results from the rupture of the anterior and posterior fascial planes in the early post-operative period. Small intestinal obstruction is commonly seen. Late-onset type: It results from the rupture of the anterior and posterior fascial planes several months after the operation. Small intestinal obstruction is not seen and it manifests as an asymptomatic swelling. Special type: It results from the rupture of whole abdominal wall immediately after the operation and there is no hernia sac \[[@ref6]\]. All of our cases were asymptomatic and were thought to represent the late-onset type.

Some risk factors that promote the development of TSHs have been demonstrated. These factors include advanced age, diabetes, smoking, increased body mass index, infection at the trocar site, enlargement of the trocar site, trocar diameter and type, the localization area of the trocar and the defects greater than the diameter of the trocar. It was found that especially lower quadrant incisions made for insertion of the trocar which does not contain rectal sheath increase the predisposition to hernia development \[[@ref1], [@ref5], [@ref6], [@ref7], [@ref8]\].

In many studies, it has been demonstrated that more than 80% of the TSHs originate from the site resulting from the location 10 mm above the trocar entry site. However, in a substantial number of studies, the investigators also detected hernias resulting from the defects of the trocars with calibers smaller than 5 mm in the presence of risk factors. Therefore, many authors recommend that entry sites resulting from the trocars sized 10 mm or above should be closed \[[@ref5], [@ref7], [@ref8]\]. In some studies, it was recommended that the trocar defects with a size of 10 mm or below should be repaired in the presence of some risk factors such as advanced age, obesity, diabetes and long lasting interventions \[[@ref9], [@ref10]\]. All hernias observed in our study originated from the 10 mm-long trocar sites in the umbilical region, while no hernia was observed in 5-mm trocar entry sites.

Literature reviews demonstrated that the obesity is a predisposing factor for TSH but no evidence exists to prove the effect of the body mass index on the incidence of hernia \[[@ref5], [@ref6], [@ref11]\]. In a previous study, 50% of the patients who developed TSH had morbid obesity (body mass index \>40 kg/m^2^) and 83% had obesity (body mass index \>30 kg/m^2^) \[[@ref12]\]. Obesity was an important risk factor in some uni- and multivariate studies and, as suggested as a hypothesis in the publications supported by some studies, increased intra-abdominal pressure which creates difficulties for complete closure of the defect play an important role in the development of TSH \[[@ref11]\]. Among four TSH cases presented in the present study, three were obese and the presence of obesity was statistically significant in the subjects who developed TSH (p=0.008).

In some previously published multivariate analyses, the correlation between TSH and the age, which is among the risk factors, was not found to be significant. Although age of 70 years or more was not significantly relevant, as a hypothesis, weak fascia and decreased volume of abdominal muscles were reported to be potential risk factors in the elderly \[[@ref13]\]. In the study presented herein, evaluation of the age of the patients with TSH yielded significant results and the incidence of TSH was more commonly seen in the advanced age group (p=0.007).

There are some conflicting insights about the potential role of the gender of the patients in the development of TSH. While some reports suggested that the incidence was higher in male patients, another study demonstrated a higher incidence rate in female patients. Although the role of the gender in TSH is conflicting in the literature, the factors that account for TSH appear to be multifactorial rather than being limited to the gender. The fact that the majority of the cases are female may explain the prejudice about the female gender \[[@ref14]\]. In our study, the patients with TSH were all female but any statistically significant difference was not detected between genders (p=1.000).

Although the effect of pre-existing diabetes on wound healing is well known, it is difficult to explain this correlation. A similar correlation was detected between incisional hernia and diabetes. In this study, two of four patients with TSH had diabetes but this did not reach statistical significance (p=0.055). It was demonstrated that COPD and abdominal wall infections increased the predisposition to the development of incisional hernia \[[@ref15]\]. We think that COPD leads to the development of hernia by delaying the wound healing and by causing cough episodes that increase the intra-abdominal pressure. In one of the TSH cases presented in the study, COPD was present but the effect of COPD on TSH development was not statistically significant (p=0.223).

In the literature, some studies reported pre-existing umbilical hernia as a risk factor. Nassar et al. reported the pre-operative presence of umbilical or paraumbilical hernia in 12% of the patients (84% of them were asymptomatic) who had undergone laparoscopic cholecystectomy. It was reported that, despite primary closure of these defects, 1.8% of them had developed TSH \[[@ref14]\]. Again, Azurin et al. reported similar results in their study. In nine of their ten patients with TSH, umbilical hernia had been detected and repaired during the operation \[[@ref5]\]. Our cases did not show any symptoms suggestive of preoperative hernia.

CONCLUSION {#sec1-5}
==========

Trocar site hernia may emerge as an important problem following laparoscopic surgery. Therefore, the trocar entry site defects greater than 10 mm should be routinely closed and the defects with a size of 10 mm that cannot be enlarged should be absolutely closed in the presence of any risk factor, such as age and obesity.

The present study does not allow for any comment on the closure of the trocar defects with a size of 5 mm, but some studies recommend their closures. Especially the people with risk factors should be informed about the likelihood of hernia development and an earlier diagnosis should be ensured.

Development of trocar site hernia after laparoscopic surgery may be prevented by repair of the trocar site in patients who have risk factors such as advanced age and obesity.
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